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ABSTRACT  
This paper highlights recipes for the 
production of snacks using finfish and 
shellfish such as cockles, oysters and 
pelagic fish in the production of fish 
yam/sweet potato balls; fish roll or fish 
pie; cockle and oyster barbecue. In the 
production of these snacks, the quality and 
quantity of fish required is adequately 
provided.  Each snack contained minced 
fish, a source of essential nutrients in good 
nutrition. The snacks were subjected to 
organoleptic assessment by a group of five 
panelists. Highest preference was given to 
fish sweet potato balls, rated 9, followed 
by oyster and cockle barbecue rated 8.6 on 
a 9-point scale. This is because cockle and 
oyster meat are fleshy and tasty. 
Production of these snacks is a way of 
introducing high protein variety to the 
family menu. Prices of the production of 
snacks were calculated and results showed 
that they are cheap and easily affordable. 
Conclusively, these snacks are easy to 
make and could be widely accepted. The 
overall concept of making these snacks 
was to introduce a wide range of foods 
produced using fish to add value to our 
daily nutrition. 
Keywords: fish, shell fish, snacks 
 
INTRODUCTION  
Fish is a rich source of easily digestible 
protein that also provides polyunsaturated 
fatty acids, vitamins, and minerals for 
human nutrition. Nonetheless, a large 
proportion of the total landed fish remains 
unused due to inherent problems related to 
unattractive color, flavour, texture, small 
size, and high fat content. Most of these 
underutilized fish belong to the abundantly 
available pelagic species, which are 
bycatch, of some unconventional species 
(Akande, 1989).  
The staple food of many people in Nigeria 
and sub-Sahara Africa is carbohydrate 
based (Akinrotimi et al, 2007) and the 
nutritional value of these carbohydrate 
meals is about 66 percent of the total 
energy of the food. This is predominant 
amongst the lower socio-economic 
communities. Communities that consume 
mainly starched based food acquire an 
unbalanced Essential Fatty Acid (EFA) 
status with a high deficiency in n-3 fatty 
acids (Cadison et al, 1993b). 
According to W.H.O report, in 1994, the 
deficiency in dietary fat intake of less than 
ten percent of the total caloric rate in the 
body is prevalent in developing countries. 
This deficiency is a limiting factor in the 
fetal growth in humans (Elevevoli and 
James 2010). Fish is rich in vitamins, 
amino, minerals and essential fatty acids. 
The flesh of fish contains a varying 
proportion of 60-84% water, 15-24% 
protein, 0.1-22% fats and 1-2% minerals. 
This composition varies from species to 
species. Scaled fish is lean in fats ranging 
0.1-0.5% while non-scaled fish is high 
between 10-20% depending on the water 
body where the fish lives INFOFISH 
(2002a). 
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Fish when minced or made into paste 
contributes to increasing the food nutrient, 
fish based meals should be eaten twice or 
thrice a week to encourage a healthy and 
balanced diet, especially for pregnant 
women and all family members (FAO, 
2003).  The inclusion of minced fish or 
paste into starchy fillers is regarded as 
“value added product”. Fillers are usually 
added to minced fish in low quantities of 
about 10-20% of the total weight of the 
products. They are required to act as 
binders and able to absorb the excessive 
fluid produced by the mincing of the fish 
flesh (Drews, 1976). 
This process of adding fish as nutritional 
value to staple foods has been researched 
by many nutrition scientists and food 
technologists (ANON 2001). Though 
considerable research has been carried out 
on the different ways of utilizing small 
fishes in minced fish production (Akande 
1991, 1989; Talabi et al, 1982;  Eyo 1999; 
King 2001), these technologies are still on 
the shelves awaiting investor‟s utilization 
(King 2001). The key to the success of this 
approach depends largely on the market 
strategies utilized. 
The production and utilization of fish or 
shrimp by catch, using locally 
manufactured pepper grinder (attrition 
mill) was developed by King, M.O. of the 
Nigerian Institute for Oceanography and 
Marine Research in the processing of 
ingredients for the preparation of fish 
cakes, fish burger and fish crackers among 
others. 
This article highlights various possibilities 
for product development using low-cost 
fin and shellfish resources. It is possible to 
make a wide range of different foods or 
snacks to improve the nutrient intake 
amongst low socio-economic households 
(Zain, 1980). 
 
MATERIALS AND METHODS  
The materials used for these fish based 
snacks were purchased from local mongers 
in the city of Port Harcourt. These are 
small pelagic fish, oysters and cockles. 
The fish was scaled, beheaded, cleaned 
manually and then minced using the local 
pepper grinder technology (King 2001). 
The oysters and cockles were cleaned 
manually and soaked in salt water for ten 
minutes, drained and seasoned. Table 1 
highlights the procedure for the production 
of the value added snacks namely 
yam/potato fish balls, fish pie/fish roll, and 
cockle/oyster barbecue.  
The finished products were subjected to 
consumer preference survey. A taste panel 
of three women and two adolescents aged 
13-45 years was chosen to taste the snacks. 
The tasting was done in two parts one for 
finfish products and the other for oyster 
and cockle products. The survey was done 
to determine taste, aroma / flavor, texture 
and over all acceptability. Each member of 
the panel was given lime juice to rinse her 
mouth before and after tasting. The rating 
was on a scale of 1 to 9. An average rating 
of panelists was taken for each product. 
 
RESULTS AND DISCUSSION 
The finished products are displayed in Figs 
1 - 4. The consumer preference survey 
indicated a high preference for fish potato 
balls, followed by oyster/cockle barbecue, 
with average scores of 9 and 8.6 on a 9-
point scale respectively and the least 
preferred was fish yam balls and fish pie 
which scored 8.4 each (Table 2). The 
survey however revealed that all the 
products were „liked very much‟ by all 
panelists; this is an indication that these 
fish products would be widely accepted by 
consumers. Table 3 analyzes the cost of 
producing each snack. Production cost of 
each snack ranged from N 900 to less than 
N 1,500. Unit cost of each product is 
between N 14 to N 33 per snack. 
Production cost is cheap, making the 
products affordable. 
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The consumer preference survey indicated 
a high preference for fish potato balls, 
followed by oyster/cockle barbecue, with 
average scores of 9 and 8.6 on a 9-point 
scale respectively and the least preferred 
was fish yam balls and fish pie which 
scored 8.4 each (Table 2). The survey 
however revealed that all the products 
were „liked very much‟ by all panelists; 
this is an indication that these fish products 
would be widely accepted by consumers. 
Table 3 analyzes the cost of producing 
each snack. Production cost of each snack 
ranged from N 900 to less than N 1,500. 
Unit cost of each product is between N 14 
to N 33 per snack. Production cost is cheap 
making the products affordable. 
 
CONCLUSION 
The ingredients used in the preparation of 
value added fin fish and shell fish snacks, 
have the required nutrients that will 
enhance the basic nutritional value for 
children and nursing mothers. In planning 
a daily menu for the family, there should 
be a variation from the usual method of 
cooking starched based food. The 
production of fish yam/sweet potato balls, 
fish pie or rolls, Oyster and Cockle 
barbecue will not only meet the nutritional 
requirement needed for healthy growth but 
also whet the appetite of any person when 
garnished with green vegetable, carrots, 
onions and green pepper to enhance 
palatability and attractiveness. The 
production of these snacks is affordable 
and cheap.  
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Table 1: Procedure for Making Different Product Snacks and Their Prices 
 
FISH YAM OR SWEET POTATO BALLS 
Ingredients 
800g yam or sweet potato (N150)  
300g minced fish paste (N200)  
1 large onion or 2 medium spring onions (N100) 
Carrot, green pepper; hot black or red pepper (N100) 
bread crumbs (N100)  
Vegetable oil (N150)   
Salt/seasoning (maggi, fish spices, mixed spices) (N100).  
TOTAL: N 900 
Procedure 
Peel yam or sweet potato, cut in cubes, boil till soft and 
mash into paste and mix with minced fish. Chop carrot, 
peppers, and onion. Add to mashed yam and minced 
fish. Add seasoning. Roll up into sizes of small tennis 
ball. Roll over bread crumbs and glaze with beaten egg 
white. Deep-fry in normal heat till golden brown.  
Garnish: with tomatoes, lettuce, grated carrots and 
onions. Serve with pap or oats. 
Makes 60 balls.  
Serves 5 to 7 persons. 
FISH PIE OR FISH ROLL 
Ingredients  
1kg flour (N250)  
250 g margarine (N150)  
50 g sugar (N50)  
Baking powder (N50)  
Carrot (N50) 
Cabbage (N50)  
Spring onion (N50)  
Runner beans (N100)  
400 g minced fish (N300) 
Seasoning (N100) 
Green hot pepper (N50)  
Mushroom (N250) 
Egg (N30) 
TOTAL: N1,480 
Processing  
Filling: season and steam fish with (chopped up onions, 
carrots, mushroom and green pepper) for 3-5 minutes 
in low heat and allow to cool.  
Pastry: Rub in margarine into flour and baking powder, 
add egg and knead slightly. Roll out pastry on a flat 
board, cut in circles add filling, fold and glaze with 
beaten egg white. Bake in oven to produce fish pie or 
deep fry to produce fish rolls. 
COCKLE OR OYSTER BARBECUE 
Ingredients  
200 g cockle meat (N200) 
200 g oyster meat (N300) 
Onions (N50)   
Garlic, ginger powder, „cameroon‟ pepper (N50)   
Toothpick or barbecue skewers (N20)  
Seasonings (N50)  
Garlic, carrot, green pepper, cabbage (N150) Charcoal 
(N200) 
Vegetable oil (N150) 
TOTAL: (N1,170) 
Processing  
Clean and season of cockle/oyster. Steam oyster or 
cockles for 2-5 minutes, drain out excess fluid and save 
- can be used to make sauce. 
Arrange the oyster or cockle meat on skewers. Garnish 
with carrot, cabbaged and onion. Place over charcoal 
heated grill (fire place) until dark brown. Or place over 
frying pan with little fat or butter for 10 minutes. 
Sprinkle “suya” pepper (ground powder mixture of 
garlic, ginger and Cameroon pepper) serve. 
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Table 2: Consumer Preference Survey 
Product Texture Aroma/  
Flavor 
Taste Color Overall 
Appearance 
Average 
Score 
Fish Yam Balls 9 8 8 9 8 8.4 
Fish Sweet Potato Balls 9 9 9 9 9 9 
Fish Pie of Fish Roll 8 9 8 8 9 8.4 
Oyster/Cockle Barbecue 9 8 9 9 8 8.6 
        (1.dislike extremely 2. dislike very much, 3. dislike moderately 4. dislike slightly, 5. neither like nor dislike 6. like 
slightly 7. like moderately 8. like very much 9. like extremely) 
 
 
 
 
 
Table 3: Analysis of Product Cost per Snacks 
Snacks Number produced Unit Price(N) Total cost (N) 
Fish Yam balls 60 balls 15 900.00 
Fish pie or fish roll 45 rolls 33 1480.00 
Cockle and Oyster barbecue 83 sticks 14 1170.00 
 
 
